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FOREWORD

This report has been prepared to present preliminary information rejlative to
the flight of Atlas Missile No. 4F, The information presented is based on vis-
ual observation and data avaluation to the extent permitted by time limitations.
It should be considered as preliminary only, and the final reports on this flight

refsrenced for further information,

and jointly agreed upon by members cf the WS 107A-1 Flight Test Working Group.

Prepared by: Data Operations, General Dynamics/Astronautics, AMR.
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Atlas Missile 4F, the second "F" Series Missile to be flight tested, was iaunched
from Complex 11, AMR, at 1604 EST on 22 November 1961. The flight was
successful and the Mark 5 Mod 2 Re-entry Vehicle impacted in the target area
at a range of 4,388 nautical miles, MILS data placed impact within 1.2 nautical

miles of the aim point,

T

3 Operation of all missile systems was satisfactory excep? that Umbilical 600U7
did not eject and was pulled out at liftoff, and re-entry vehicle playback data
was not receivec after blackout,
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FLIGHT TRAJECTORY
The flight o>f Atlas Missile 4F was planned for a range of 4388 nautical miles
downrange with impact ia the center of Ascension Missile mpact Location
System (MILS) area.
This was the first "F* Series missile to be flown with a loft: i trajectory.
A tabalation of miss distances and a comparison of nominal flight performance
parameters from Flight Trajectory E XII, and measured test values from
Azusa and telemetry data at significant times along the trajectory ass pre~
seated below,
Figure 1 presents impact points as determined from several sources,
Note: All times in this report are based upon Range Zero Time which
occurred at 1604:11 EST. One Inch Motion occurred at 1604:11, 46
EST.
3 Source  Miss Distance 95% Confidence Limits
Azusa Mk 11 - 1.57 am Short Major Axis 0.239 nm
0.32 nm Right Minor Axis 0.2!5 am
@ 123,45°T
Mod I 1.23 am Short Major Axis 0.42 nm
0. 62 nm Right Minor Axis 0.37 am
@ 123.1°T
- [
Splash No, 2 1.14 nm Short - 40,110 am x
0.30 am Right £0.107 am
‘ -wcm
SOFAR Bomb 1 1.17 am Short $0.115am x
0.30 am Right 70.113 am
. e 8 27.6°T
Guidance /Mod I 0.50 om Short oo we oo

Velocity Comparison 0.20 am Right ' ' )
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Liftoff Waight
Launch Asimuth
BCO Weight
' BCO Velocity
BCO Altitude
BCO Range
BCO Time
SCO Weight
c 8CO Velocity
‘l= SCO Altitude
SCO Range
8CO Time
. VCO Weight
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Nominal
268,597
106.3
67,870

9, 03¢
205, 829
42.4
125.7
15,513
20,113
941, 657
584.5
293.5

15, 317
19,992
1,044,120

440.2

-311.2

1, 954.1

4388

80417
14048, 83
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Measured

los. 3
9,080
208, 484
4.3

125.8

20,126
951,725
375.8
289.4
19,985
1,060,967
433.8
307.8
1,969.3

4,387
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Note: Nominal times are corrected for the difference between Range Zero
and One Inch Motion, Measured velocity, altitude, and range at
booster, sustainer, and vernier cutoff, are from Azusa revised data,
Impact range and co-ordinates are taken from MILS Splash Net Data.

Measured times are taken from telemetry recordings of discrete gen-

erations. Impact time is taken from the loss of re-entry vehicle

signal. Altitude is height above launch horisontal. Velocity is speed
relative to the earth's surface. Range is msasuved horizontal from

the launch pad with the exception of impact range which iz measured
along the surface.

‘
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AIRFRAME
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Missile structural integrity was satisfactorily maintained throughout powered
flight and well beyord re-entry vehicle separation. Booster separation was
satisfactorily initiated as recorded by M 32 X, Conax Valve Command. Re-
entry vehicle separation and Atlas/Thor retro-rocket operation were satis-
factory as indicated by M 79 A, Missile Axial Acceleration Fine., ARMA data
recorded peak axial acceleration values of 7.32 G's at BCO and 5.15G's at
-8CO. Umbilical 600U7 did not eject either electrically or mechanically., A
review of film data showed that separation was effected when the umbilical
became taut. Before the umbilical came out the bulkhead at the aft end of
the pod became widely separated from the pod. The bulkhead snapped back
into place when the umbilical separated. There were no appareot detrimental
effects on missile operation.

ey T R AR

The two environmental temperature measurements in the engine compartment

gave normal indications. A 638 T, Aft Side A Frame Q 2, reccrded 112°F

throughoat booster phase and 93°F thereafter.P 671 T, ThrustSection Ambient

Quad 4, remained steady throughout flight at 93°F. This was not typical of
O other flights as normally the temperature rises during sustainer phase,

F  The thermocouple refersnce junction in Pod 1, Measurement T 105 T, indi-
' ~ cated an essentially constant temperature of 55°F,

Three of the four measurements indicated valid data, However, M 177 T did
not activaty until 151 seconds. The maximum temperature recorded by esch

!
- _ : :
j ¢ =~ Tour temperature measurements were instrumented on the Thor retro-rocket.
!
1
} measurement is listed in the following table.

Monuo; . Maximum ‘Time in Seconds

3 " ent Description Jemp in OF From Liftoff
il MITTT V1 Thor Retro Noxale 129 29
{ “'M18T Y1 Thor Retro Case ow 284
C MIT9T. V2 Thor Retro Nosale 122 280
{1 .. S MI0T V2 Thor Retre Case Deleted prior to launch

- Five bmpoumn measurements were instrumented on the missile skin near
» - the Scientific Passeager Pod in order to study the skin heating chavacteristics
, . due to aerodynamic flow in this area. The maximem hmum recorded
o "j'--’:- by each measurement is listed in the buowhg uﬂm
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Maximum Time in Seconds
Measurement Station Temp in °p From Listoff

A4l T 1038 187 149
A42T 1048 187 149
A43T 1054 196 149
A44T 1062 169 149
A457T 1075 169 149

Four temperature measurements were instrumented in the V2 fairing area.
These measurements were added in order to study the asrodynamic heating
characteristics of the new fairing and to determine the environmental tem-
peratures of the Thor retro-rockets. The fairing configuration was changed
in order to house the added Thor retro-rockets. Messurement A 31 T, V2
Heat Shield, activated at 63 ssconds, rose to a maximum temperature of

: ) 477°F at 93 seconds, then started a decrease and was indicating sero by 128
seconds., A 32 T, V2 Heat Shield Calorimeter, did not function throughout
the flight. A 57 T, at tho forward retro-rockst support, indicated a maxi-
mum temperature of 108°F at vernier cutoff. Measurement A 679 T, V2
Fairing Aft, began an increase at 68 seconds and indicated a maximum tem-

perature of 284°F by 121 seconds,

The V2 clamshsll was instrumented with two temperature measurements.
Measurement A 142 T, V2 Pitch Feedback Electrical Connector, rose to a
maximum temperature of 169°F dt 116 seconds. A 143 T, V2 Clamshell
Inner Serface, indicated 204° at boonn cutoff and 302° at 270 seconds,

| An accelerometer, Measurement A 36 A, was mounted on the booste: thrust
section to analyss. the longitudinal motion of the thruat section as it jettisons.
Any sudden impacts or hitches ia the thrust section movement was to be
revealed by this accelerometer, The accelerometer was attached to the

- bhooster thrust section and utilised an eight foot cable. No valid data was
gathered from thie measurement, The measurement appareatly became inop-
erative immediately after 1iftoff,

Two oth/z accelerometars were instrumented on the booster section jettison
rail end inorder to ascertain that the rail deflections are within specifications.One
! ( *) accelerometer was to messure accelerationin the tangential direction and the
other wae to measurs accolerationin the radial direction, MeasurementA 'nA.
‘ i . Jettison Rail I:M. Redial, apparzently ylelded invaliddata. .~ . ;1.

‘ .

i




- 250 SONRARA RS A S

' Page No, 11
c AA 61-0189

A 78 A, Jettison Rail End, Tangential, appeared to give valid indications,
showing minoz movement during staging. Further evaluation will be required
to determine the value of the data recorded by this measurement,

At booster staging, a significant quantity of LOZ2 and fuel is trapped in the
Joettisoning thrust section. The trapped LO2 either quickly vaporizes or mixes
with the fuel and actually explodes. The phenomenon may explain the observed
missile nose-up which occurs right after thu start of the booster jettison

operation., Four measurements, twopressure transducers and two low mass
thermistors, were provided in order to make a study of the above described
phenomenon. The two pressure transducers, Measurements A 59 P, Ambient
Bl LO2 Staging Disconnect, and A 60 P, Ambient B2 LOZ Staging Disconnect,
indicated some pressure variation just prior to the telemetry blackout period.
The two thermistors, Measurements A 35 T, Ambient Bl LO2 Staging Dis-
connect, and A 58 T, Ambient B2 LOZ2 Staging Disconnect, recorded temper-
_ ature decreases at liftof{ and at booster staging. It appears that the blips
indicating temperature decresses at staging were followed by blips indicating
© ' incresses, Further evaluation is required to determine the full significance
O " of this data,

iy e A i, A S
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PROPULSION SYSTEM

The Propulsion System performance was satisfactory throughout all phases
of the flight. Engine thrust rises and decays appeared normal. Sustainer
engine ignition delay time was not acquired due to the EA recorders being on

slow time,

In order to evaluate sustainer engine performance during the staging black-
out, a time delay recording of RF 1 was transmitted on RF 4. Also additional
instrumentation was added which consisted of Sustainer Gas Generator (SGG)
Fuel Check Valve Acceleration (P 531 0), Sustainer LO2 Regulator Output
Pressure (P 967 P), SGG Fuel Injection Manifold (P 463 P), Sustainer Fuel
Injection Mznifold Pressure (P 517 P) and SGG LO2 Injection Manifold Pres-
sure (P 337 P). No abaormal activity was noted on sustainer engine pres-

sure messurements during staging.

Interpretation of the SGG fuel check valve acceleration data was difficult
because of the large range of the accelerometer (300 G's). Th2 average
accelerations were 8 G's at liftoff. 10 G's prior to BCO, and 9 G's prior to
SCO. The acceleration level remained fairly constant throughout sustainer
engine firing at a frequency of 600 to 640 cycles per second.

O

A tabulation of Propulsion System telemetered data is presented on the fol-
lowing pages. )

i, oot
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PROPELLANT UTILIZATION

The Acoustica Propellant Utilization (PU) System perforinance was satis~
factory. The PU valve positioned correctly in response to the error counter
output voltage. The Head Suppression valve position data was not valid,

The monostable output Measurement ((U 135 X) indicated simultaneous
uncovering of the LOZ2 and fuel sensors at Stations 2 and 6. At both stations
the computer interpreted the signals as LO2 sensor only uncoverings. In
both instances the system positioned the PU valve at the maximum open posi-
tion until autcmatic computer reset. At reset, the fail-safe feature of the
system positioned the PU valve at the nominal value angle uatil Station 3
sensor uncovering and SCO, respectively,

Sensor uncovering times and PU valve angla after positioning are shown in

the following table

102 » Fucl » PU Valve

1 8.97 | 8.27 23,5
‘2 . 8.5 48.51  21.0
3 86,18 85.30 21,8
TEEN 1124 116,79 26.0
U N 192,29 268
. 246,18 246,18 27.0
L A o e e 008 vecondn,

“CGalculations of propinant residuals based on Head Sensing Port data indi.

cated 729 pounds of fuel and 2055 pounds of LOZ remaining at SCO. This

>

3’(4‘3‘_:@4\,;‘-’,3;);, B e L n s e v Sagadt et T B ./;4;-;‘ e
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The following constants were applicable for this flight:

CA 102 B Computer Serial Number 0086

PU Valve Angles Calibrated Log book

Values Values

Closed Limit 22.0° 22,59
Nominal 27.5° 27.3°
. Open Limit 47.0°  47.5°
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PNEUMATIC SYSTEM

System performance was satisfactory, Telemetered data indicated that all
pressurisation and control functions were properly performed throughout
flight.

Tank Pressuriszation System

Missileborne propellant tank pressures were satisfactorily maintained within
respective LO2 and {zel tank pressure specifications of 23.0 to 25. 5 psig and
57.0 to 62,0 psig until jettison ot the Fluidgenics pressurization regulators
with the booster section.

LO2 boiloff continued to maintain LO2 tank pressure at 25 to 26 psig during
sustziner/vernier phase and until well after re-eatry vehicle separation.
Fuel tank pressure decayed from 59 psig at BCO to 40 psig at YCO, reflect-

ing the bulkhead heat tnnlfor rate associaied with the uninsulated intermed-
iats bulkhead,

The Pneumatic 3ystem configuration of “F" Series missiles utilises 6 helium

" bettles for propellant tanks pressurisation whereas only 5 are used for "E'

fileries missiles. The bottle was added siance the operational "F" Series mis-
sile will have a shorter chilldown time and ths final bottle temperature will be
- higher. However, since the bottles on Missile 4F were charged and cooled to
nominal "E" Series R aad D tamperature and pressure, the expected excess
£ stored helium was indicated at staging. Bottls.pressure at that time was
71000 paia, or approximately 250 pei higher than on "LE" Series flights. The
bottls temperature decreased from ~320°F at liftoff to -370°F at BCO.

The hnpotmn increase effected in the halium when passing through the
- hest exchanger was 565°F at 3 seconds and 660°F at BCO. The maximum
- tampezature rise of 7553°F was recorded at 60 seconds whan the LO2 pressur-
hathl. ngdnor inlet hmpouun peaked at 403°l'.
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Control Pressurization System

Countrols helium bottle discharge pressure data indicated that control pres-
‘sure was properly maintained throughout flight. Landline measurements
indicated bottle pressure and temperature of 3071 psia and 103°F at liftoff,
Bottle pressure was 2920 psia at staging and normal decay occurred during
vernier solo phase, reflecting a helium demand by the helium pressurized

vernier engine sclo propellant tanks,

Specific values from laadline and telemetry data are presented on the follow-
ing page.
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HYDRAULIC SYSTEMS

Systems performance was satisfactory. Booster and Sustainer/Vernier Sys-
tem pressures were properly maintained throughout powered flight. Al high
and low system pressure instrumentation yielded valid data with the excep-
tion of Measurement H 130 P, Sustainer Hydraulic Pump Discharge Pressure.

Booster system hydraulic accumulator pressure reflected normal transfer
from the ground booster Hydraulic Pumping Unit pressure of about 1900 psia
to a missileborne level of ;bout 3150 psia which was satisfactorily maintained

until BCO.

Sustainer/Vernier System hydraulic pressure reflected normal transfer fom
the ground sustainer Hydraulic Pumping Unit pressure of about 1930 psia to
a missileborne level of about 3020 psia wnich was satisfactorily maintained

until 8CO.

Measurement H 183 P, Sustainer Hydraulic Pump Inlet Pressusre, reflected
an abnormal 20 »ei pressure increase to 100 peiz at hydraulic pump shutdown
coincident with SCO, where it remained for the remsainder of telemetered
data. Since the Vernier System weturn pressurse did not reflect the increase
but remained at proper levels throughout flight, the pump inlet da.a after
8CO is considered questionable. Flight data from Missile 2F indicated the
same *ype of failure at the same time,

After 8CO, hydraulic pressure was maintained by the Vernier 8olo Accumu-
lator for 33 seconds, bottoming out at a pressure of 870 peia.

Sustainer hydraulic pump vlbnuoa measuraments were included in system
instrumentation. Laboratory tests have shown that the sustainer hydraalic
pump case fractures under certain vidratory conditions. The four measure-
ments, added to determine if critizal lovels were being approached during
flight, were: v

M 4260 Sustainer Hydraulic Pump, Tachometer X-Axis

H 4270 Sustainer Hydraulic Pump, Tachometer Y-Axis
‘K 4280 lumur Hydraulic Pump. Eod x-am
M 429_0 lnulnu l-lydnuuc ?ump. End Y-Axis




indicated the highest vibration levels with maximum noted values of 20 to 23
G's (RMS).
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All four measurement yielded valid data, Measurement H 429 O consistently
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MISSILE ELECTRICAL SYSTEM

System performance was satisfactory. niﬁht data indicated that electrical
power was properly suppliad to all user systems throughout flight and that
all parameters remained within specification. A

Measurement E 118 V, Engine Relay Box DC, was added to system instru-
mentation to monitor the dc voltage out of the engine relay box on a contin-
uous talemetry channel to determine that no voltqo interruptions occurred
during flight., No voltage interruptions wore indicated.

The following maximum and minimum values were recorded for the measure-

meats listed below during the ponod from liftoff to aftar re-entry vehicle

separation, :
{ {
/ .

Measure- v Flight Flight
ment No. Description Units 8pecification Min, Max,

.4

ES50Q 400 Cycle AC Power Supply cps 393to 405  398.8 400.6
ca28v Missiie System Inpus vdc 25.2 tc 30.8 27.3 28.3

ESLYV 400 Cycle AC Phase A vac 113t 117 114.1 114,83

ES53V . 400 Cycle AC Phase € vac 11310 117 1140  1185.0
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- RANGE SAFETY COMMAND SYSTEM

A o, Bl i sl 4 pomal A AR 20 s

Operation of the Range Safety Comizand System was sztisfactory. Telemetered
data indicated airborne received signal strength was adequate to ensure proper
system operation until well beyond Nose Cone separation. The Automatic
Sustainer Cutoff (ASCO) and Manual Fuel Cutoff (MFCO) signals were properly
decoded by the miasileborne system. Data indicated that sustainer cutoff was
initiated by the Guidance System and not the ASCO signal,

The following times were obtained from the data. Signal D 1 V, RSC Cutoff
Output, could only be measured with an accuracy of {0.1 seconds on & com-
mutated channel monitoring this signal because the continuous channel did not
function properly. : ‘ .

Sustainer Cutoff Discrete : 289,436

Sustainer Cutoff Relay 289.489 4 0.1

Automatic Sustainer Cutoff 289, 623 io. |

Manuel Fuel Cutoff 331.461 _{0.2
(-
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! AZUSA SYSTEM_

Operation of the Asusa System during flight was satisfactory, The telemetered air-
_borne raceiver AGC data and the ground station receiver AGC dataincreased
¢ rapidly at launch but remaired noisy until approximately 80 secoads due to
flame effects, lobing, and multi-path reception. Thereafter AGC data were
clean and adequate until well beyond nose cone separation.

The system was in the fine mode in Range at launch. Automatic Track was
established at 4,55 seconds and the angle cosines were switched to the fine
mode at 5.45 seconds. Intermediate Range was transmitted from 20.6 to
24.1 seccnds and one ambiguity was resolved from the 'L angle cosine from
47.6 to 48. 4 eeconds. Data were then satisfactory until 466 secouds where all
parameters neeued resolution. Loss of signal occurred at 475 seconds. Data
was reducible from 25 to 399 seconds.

The Automatic Data Lelect Function at the 7090 Computer selected Azusa data
for IP information from 58.3 to 120.9 seconds and from 212, 7 to 467 seconds.
The {ollowing IP was provided. ‘

O ‘Miss Distance 95 % Confidence Limits
f
Downrange 1.57 am Short Majosr Axis 0.239 nm
Crossrange 0.32 um Right Minor Axis 0.215 am

at 123,45° T

¢
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PENETRA TION SYSTEM
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A Mod I Pod, Serial Number 022, was flight tested on Atlar Missile 4F. The

* 1light was completely successful, All of the Pod functions operated as planned.

The Baro Switck activated at 26.3 seconds providing voltage for instrumeanta-

tion.

The sequence timer started at 292 seconds and supplied all the signals for

fairing eject, tube unlatch ard orient motor start,

The T2 signal was received from the flight programmer and initiated the can-

ister ejection. The canister ejection velocity was approximately 10 ft/sec.

The orient angle was approximately 82°,
Event
| Fairing Eject
- Tube Unlatch
Orient Motor Start

Canister Eject

Time
292. 6
293.2
294.0

11,5

X
3
4
a4
!
&,
.
i
iy
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FLIGHT CONTROL SYSTEM

Performance of the Flight Control System was satisfactory. Data iudicated
that response to the guidance roll maneuver was satisfactory and that the

pitch program was accomplished satisfactorily. All guidance dizcrete com-
mands were acted upon properiy and response to guidance steering commands
wags satisfactory. Data indicated that all programmer switch functions
occurred properly, Tuere were no missile bending mode buildups during the
flight and propellant slosh during booster phase was moderate. Engine dis-
placements at engine start were within the allowable tolerance of #0 6 degrees.
The liftoff transient was larger than normal reaching 2.2 degrees peak dis-
placement and a 4.8 deg/sec peak rate, This transient was comparable to
that observud on Missile 16E. The ataging transients and the staging sequence
appeared normal. The veranier engine displacements reached 22 degrees to
cause clockwise roll at approximately 47.5 seconds and moved to displace-
ments of 7 degrees to cauase counter-clockwise roll by 69.5 seconds., This
unusual deflection at 69.5 seconds was comparable to that noted during the
Missile 25E flight and was attributed to aerodynamic loading un the scientific
passenger pods,

This was the first flight with Thor Retro-rockets closed-loop. These retro-
rockets were fired simultaneously with the Atlas Retro-rockets by a separate
programmer switch. Shorting of both the Atlas and the Thor Retro-rockets
wiring resulted in the burnout of their respective programmer switch current
limiters. The tank fragmentation signal instrumented in an open-loop ccm-
figuration, occurred satiafactorily at 189,0 seconds after vernier cutoff,

e _ A




N i ‘ . B .
NP IR R

w

- T W
; G A LY LSO ROt SaalG " "
S 2 Lo 0 L WA T LS OOy o N I

o

Page No. 30
AA 61-0189

INERTIAL GUIDANCE SYSTEM ‘
|

" Performance of the Inertial Guidance System was satisfactory, The roll

maneuver and the pitch and yaw steering commands were properly generated.
All discretes were issued at the times czlled for by the equations. All Iner-
tial Mode start occurred at 1604:05. 6£ EST. 5 :

This was a lofted flight using Trajectory E-XII, with planned impact coordin-
ates of 8,0760 degrees south latitude and 14,7450 degrees west longitude, a
range of 4388 nautical miles. Target offsets of -0.0113 degrees latitude and
#0,0078 degrees longitude were inserted in the Inertial Guidance System to
compensate for nose cons parameters and vernier thrust decay. '

Missile Behavior

Missile axial acceleration at sustainer cutoff was as follows:

Nominal Actual
Thrust Acceleration | 5.22 5.21
Net Acceleration ' 4.74 4,73 «

A comparison of the telemetered velocities and positions with those listed ia
Trajectory E-XII at the approximate time of guidance enable was as follows:

- ~ 3 Sigma
Fanction Units Actual Nominal» Difference* Limits
Timess  sec 1378125 138,00 -0.1878 4 6.8
x B/ 96665 96665 0 410
Y ft/sec WL aes.2s -81,5 4 400
z tt/sec 35,8 42330 f02.s 4900
X f 093,552 494,528 024 4 19,500
Y o 56,064 58,304 -2240 4 25,500

oA
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. 3 Sigma
Function Units Actual Nominal Difference* Limits
Z ft 237,568 234,176 #3392 _/_ 28, 500
CEF rad -0.004638  -0,00024  -0.004398 .
- REF rad 3.983641 4,0156 -0,031959 -

*  Actual Minus Nominal

#¢ Times Referenced to Inertial Mode Start.

Platform and Control '

The roll maneuver as indicated on the azimuth resolver was executed properly‘

during the 2 to 19 second period.

The pitch resolver came into the insltrumented range at guidance enable mi
28.5 seconds and crossed over zero 22 seconds later., After the staging di
turbance the resolver settled at sero at guidance enable plus 16 seconds.

All gervo errors were normal and less than i 0. 8 minutes deviation.

: Gyro drifto measured 'prior to launch were:

v Gross Asimuth -0, 62°/Hr Precountdown
r hn l‘ ixed ' _ #0.13°%/Hr Precountdown
Grou Pitch o A #0. 64°IH: Hanger N

mao v;luu are consistent with previous measurements. Redundarnt gyro
forquing currents were normal. Maximum amplitude oscillation of 67°/Hr
peak to peak occnrnd at 230. This channel also indicated an oscillation of

“Tess than 1 cps at 26°/Hr peak to peak amplitude during the intorval from
ltarul power transfer to reset.

‘Byro tompcntnru remained stable through the flight, with the following

dovhtigno from _tho buoyancy temperatures at launch:

nus
8-

i
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3
Roll/Azimuth (602) 40, 450C
Pitch (601} _ $0,95°C

The binnacle hzater measurement cycled twice from full on to off during the
flight.

Accelerometer scale factors measured during the precount were as follows:
X X | z
2,00052  Not Measured | 1.99826

These values are consistent with previous measurements.

| : Computer
i
i - Computer operation was satisfactory, All discretes were isaued at the pro-
| U per times. oputer voltages were normal. Computer temperature rose

from 31°C to 37°C during the flight.

Yaw steering was normal. Missile yawed approxunately 7° left with 2° right
overshoot. Steering was essentially complete at guidance enable plus 38

ucond. .

The data checker tests of the range tape recorded during the flight indicated

that the computer operation was saiisfactory. Four errors occurred and }
Data Bridge Correction was required at 115 seconds for approximately 2

seconds due to noise on R¥Y No. 3. :

Inment Countdown Set

e a4 gy,

m- missile was ltnnchod using thc Lot I1 OGE. Operation of this oqnipmont

was normal up to step 6.19 of the precountdown.' During this step a computer

"No-Go'" occurred. The computer received no inputs until 29 seconds after

start, It was established that at initiation of countdown both the Standby and

4 the ready mode relays were energised. Twenty-nine seconds after the com-
puter test start, the system stepped normally to torque mode, de-energizing
the ruady mode relays and feeding the proper inputs to the computer, Tha sys.

O tsm was returned to stand-by and another countdown initiated and the computer

~ zun was completed onccou(ully. After the flight every attempt was ma.do to }

SOOVNGRT SORTMED NIFORIATION APPOLTING ™8 RATIOINL SRRWEE e
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latch up this relay again and simulate the condition. This could not be accom-
plished. The condition is being investigated.

Accelerometer zsros were within the specified tolerances before launch, as
measured with the A-CS, indicating proper operation of the zeroing loops.

Compenesated
Function Nominal Nominal Measured Error
X offset 0.667 0.6684498  0,6627010  -0,0057488
X sero 1.000 - Not measured* -
Y sero l.VOOO - 0.99953856 -0,00046144
Z sero 65.25407 65.19523 65.19701 40,00178

* X serc was not measured due to the ACS advancing to Step 14 before a
reading was taken.

Instrumentation

All channels of the Analog Signal Converter operated satisfactorily., ASC

temperature remained constant at 21, 5°C throughout the flight,

The Digital Signal Converter performance was satisfactory.

Telemetry quality on this flight was fair. The normal drop at staging occur-
red and additional noise occurred on RF 3 at 115 seconds.

Four ASC channels had GD/A tompcutuh monitoring signals mixed with

‘them. Two of these, yaw steering and asimuth resolver, exhibited a bias of
‘... Spproximately 0.25 volts. The same bias was cbserved on Missile 32E,
" which also had this configuration. : Dbt

=t
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MOD III RANGE SA I : M. )

Performance of the Mod Il System was satisfactory., During the minus count
primary Range Safety was transferred to the Mod III System. In addition, it
was the primary source for the generation ¢/ the ASCO discrete. A good IIP
plot was presented to the Range Safety Offizer from liftoff to approximately
382 seconds. The ASCO inhibit gwitch remained in the "OFF" poasition for
the entire flight, and the ASCO discrete was generated properly at 289.397
seconds.

Telemetered data indicated satisfactory operation of the Missileborne Mod III
E Beacons. S

Performance of the individual subsystems was as follows:

Track Subsystem

The performance of the Track Subsystem was satisfactory. The missile was
tracked off the pad in automatic monopulse mode as planned. Track lock was
{ ") continuous from liftoff to 411 seconds when the limits of range tracking was
- reached., The operator immediately ran the track range gate back and succeeded
in reacquiring the missile, tracking it for an additional 60 seconds.

During the sustainer phase the received' signal strength average -58 dbm and ﬂu’
peak-to-peak tracking errors were 0,08 mile in asimuth lnd 0,05 mils in eleva-
tion. q

o

Rate @blyltem

The performance of the Rate Subnyoum was satisfactory. ‘ ‘

From liftoff to approximately 50 se conds the received sigral was nohy duo to
flame effects and mulitipath reception. Rate was locked on the missile 2t 9
seconds; however, due to the noisy signal the lateral rate flags were inter-
mittent until 42 secondes. From this time, except for the usual loss of liml
at staging, rate lock was continuous until 410 seconds, .

During the sustainer phase the ucctvod signal strength uougo was -86 dbm 1
and the lateral zate readout variation was the normal 2 bits peak-to-peak, Tho
rate data provided tho computu duing pcvorod m;m was ot .ood quuty. .
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Mecd III Computer

‘The computer operated satisfactorily during the countdown and ensuing flight
with 80 malfunctions observed. A simulated flight re-run was made with no
deviations from the real time rasults.

Acceptable data for IIP calcuj.ation- were received coﬁtinuounly from -6 sec-
onds until awitching from flight ready at 4382 seconds. The following impact
point was calculated from data gathered betwezn VGO ana Retro-Rocket Firing.

K

Mean Miass Standard Deviation of

Ristance . Revisticon. —the Mean
Cross Range 0.62 NM Right £ 0.45 NM 4 0,17 NM
Down Range 1.23 NM Short 4 0.39 NM 4 0.15 NM
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RE-ENTRY VEHICLE

A Mark 5 Mod 2 Re-entry Vehicle was flown on 4F and was the first re-entry
vehicle of its type to be flight-testad on an Atlas.

The C-band beacon and Telemetry System operated satisfactorily until black-
out. Link 255.1 was lost during blackout. This vehicle incorporated a record
retransmit system and, therefore, did not have a recoverable data cassette.
One apparent malfunction occurred approximately 80 seconds prior to re-entry
vehicle separation. At this time the pre-arm, electrical disconnect and
mechanical disconnect monitors operated. This problem area is being ia-
vestigated. The physical separation monitor operated satisfactorily and at the
proper time. From a quick-look basis, it appears that the re-entry vehicle
test objectives were only partially satisfied.

The following is a chronology of re-entry vehicle in-flight events:

LETSEe T S

Kunction . Iime

Range Zero ) 0 '
Lockout Switch 2 65.7 f
Lockout Switch 1 | " 19,7 ;
Pre-arm (R/V Monitor) " 225.8 3
Electrical Disconnect (R/V Monitor) 225.5 z {
Mechanical Disconnect (R/V Monitor) 225.5 '-‘
Pre-arm (ARMA Computer) : 308.7 -

Physical Separation (R/ V’ Monitor) 12

P




Page No. 37
AA 61-0189

PROPELLANT TANKING

Fusel tanking was accomplished on 18 November 1961, Flight level was
obtained in the following manner. Fuel was tanked to the Level High Primary
Probe plus 23 gallons at Sequence I (tanking pressure) and tanking secured.
Fuel tank pressure was then increasad to flight pressure, the pressure sen-
sitive pre-valves were opened and the engine plumbing was filled, Tank
pressure was then decreased to Sequencs I and 335 gallons of fuel were added
to return to the original level, '

On 22 November 1961 the fuel level had decreased and 33 gallons of fuel were
topped. This placed the fuel level 23 gallons above the Level Low Primary
Probe prior to LO2 Tanking, The decrease in furl level from 18 November
to 22 November 1961 represents a level change of 102 gallons. Thiz level
decrease is too great to be attributed to a fuel density change. Since the fuel
density at ignition cannot be determined, the ignition fuel weight of 76, 200
poundo is based on tank volume and the 18 November fuel dcnﬂty of 49.88
b.’“ . ‘

O

Loz haking was concluded with a successful LO2 slug transfer of 44.0 sec-
onds duration as measured from the activation of the Topping High Probe to
1 . - the activation of the 100 percent S8lug Cutoff Probe. LO2 slug discharge pres-
... . sdre peaked at 346 peig and remained there until slug cutoff. The 100 per
' . cent slug uncovered 0,32 seconds prior to 1 Inch Motion indicating that the
- LOZ level at ignition was approximately 700 pounds above the 100 per cent
) ﬂl' Cntoﬂ Probe,

‘ llood m tank volume and an !gnmoa LO2 density of 70,15 lblltt’ there were
s”rodmuly I‘M. 200 pound- of LOZ aboard at ignition,

' . !nﬁur Data , - )
~sager . .01
29. ’30 lnchu of Hg 30,010 Inches of Hg
86 Per cont o “ Pof cent

.1} Knots « l.' 3\

o BRI T e
'a......-.'r.-:::'-m- '
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TELEMETRY

Satisfactory data were obtainsd from the Telemetry System until well beyond
powered flight, The usual dropout of the telemetry signal occurred after
staging and lasted 0.5 seconds., Operation of RF No. 4 was satisfactory.

RF 1 Channel 11 temperature measurements yielded invalid data after plus
295 seconds, Channel 11 Segment 27 became noisy and below normal level
from plus 295 seconds till loss of signal, Channel 11 Segment 25 became

noisy and spiked below 100 per cent level from plus 296 seconds till loss of

signal,
There were {asateen measurements that did not yield valid data throughout the
Measurement Description Comment
- ATTA Jettison Rail End Radial Remained above 100 per cent
i) ' after staging invalidatingD1V
oa RF | Channel 68,
M177T V1 Thor Retro Nossle Below sere uatil plus 152 sec-
, onds, valid aftar 152 secondo,
M180 T v2 ‘i’hor Retro Case Below Zero Prior to Lauach.
Al6A Bocster Thrust Section »
Longitudinal Acceleration Failed at 0. % seconds.
PS529D 8. Main 102 Valve Failed at Plus 4 seconds,
HiP 8. Hyd Pump Discharge Remained at sero,
) 4 SQ P B2 Fuel Puﬁap Discharge Remained at sero,
AT V2 Heat Shield Calorimeter Remained at -2 per cent, .
. e 1
pI7P ~ Bustainer Fuel Injection el e ]
o Maaifold Improper levels. L
() Hiesp Sustainer Hydraulic Pumj SR P St :
Sl 0 inlet Pressure lavalid after sustainey cutoff, ’
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Measurement Description Comment
P 8307D Sust PU Valve Position Intermittent.
PS0T Sustainer 1.OZ2 Pump Inlef  --. Over 100 per cent.

PSNGC 8GG Fuel Check Valve Bias level shifts occurred
- during flight.

Missile 4F contained three Bendix Mod 7 FM Telemetry packages and one
Time Transponsition Tilemetry package which included a Speidel Corp. Mod
003 Recorder-Reproducer System. Basic telemetry channel assignment is
given in General Dynamics/Astronputics Report AE 61-0123-04,
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LANDLINE INSTRUMENTATION

The Landline Instrumentation System provided satisfactory data until liftoff.

Difficulty was encountered in obtaining accurate sequence data from the EA
records as the records were not switched to fast time until one gecond prior
to Uftoff. The Brown records also were not switched until one second prior

| to liftoff.
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CONCLUSIONS AND RECOMMENDA TIONS

e e ton el

ey s P e o

Yy

Conclusions

1. The flight was ztuccessful.

2. The re-entry vehicle telemetry playback transmitter signal was not
received after blackout during re-entry,

Recommendations

l. Review pre-flight re-entry vehicle tests, flight data, and dynamic envir-
onment of lofted trajectory for possible explanation of loss of post black-
out playback signal from the re-entry vehicle,

£
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COUNTDOWN TIME VERSUS EVENTS

' This test was scheduled for a 150 minute countdown and started at 1230 EST
~as planned. There were four holds totaling 64 minutes which resulted in a
‘214

minute countdown. These holds were as follows:

At -70 minutes {1430 EST), for 40 minutes, to remove and secure the
service tower and for an apparent Guidance System problem. Service
tower removal had been delayed in order to replace the jettison plug on
Scientific Passenger Pod Serial No. 22 which would not properly mate
with the connector., The jettison plug replacement was completed at-71
minutes {1349 EST). At 1405 EST the hold was extended in order to eval-
uate a possible Guidance computer problem. The Guidance System was
reportad '"Go' at 1429 EST and the countdown was resumed at -70 min-
utes at 1430 EST,

At -45 minutes (1455 EST), for 15 minutes, to continue the investigation
of the Guidance problem. The cause of the Guidance problem, improper
mode sequencing, could not be determined znd it was dacided to continue
the countdown with this condition existing. The countdown was resumed
at -45 minutes at 1510 EST.

At -35 minutea (1520 EST), for 7 minutes, due to malfunction of a re-
entry vehicle accelerometer, It was decided to launch without obtaining
this accelerometer data and the countdown was resumed at -35 minutes
at 1527 EST, :

At -3 minutes 30 seconds (1558, 30 EST), for approximately 90 seconds,
to determine the status of the Asusa System. The Mark II Ground Station
was unable to lock-on the transponder after it was turned on at ~13 min-
utes (1549 EST). It was decided to launch without Azusa and the count-

down was resumed at -3 minutes 30 seconds at 1600 EST., Ther: wers no
further holds required.

following notations wers made by an observer in the blockhouse,

Countdo va Countdown

Time Procedure ' Evel;t

‘1228 T-152 Jettison Plug On Scientific Passenger Pod

PR
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Countdown Countdown
EST ~ Time Procedure Event
1230 T-150 T-150 Countdown Started.
T-150 Propellant Utilization Sensor Response
‘ Checks Started.
T-150 Re-entry Vehicle Telemetry and Beacon
To "External',
1234 T-146 ) Propellant Utilization Sensor Response
Checks Completed Satisfactorily,
1240 T-140 T-140 GAP Test Preparations Started,
[ 1243 T-137 Jettison Plug Will Be Cut Off and Replaced.
i
;- 1 1245 T-135 AIG Telemetry Check Completed.
e 1247 T-133 T-134 GAP Test Started.
1248 T-132 T-130 Re-entry Vehicle Telemetry and Beacon
, To “Internal", '
t
! ! 1257 T-123 . GAP Test Completed Satisfactorily,
f’ 1 1259 T-121 T-131 Telemetry Internal Battery Voltage Check
. Completed Satisfactorily,
| , 1301 T-119  T-120 Range Safety Command Tests Started.
; 1309 T-111 ' " Range Safety Command Tests Completed
3 - T Slﬂlflctoru% ‘
1310 T-110 T-110 Elsctrical Connection of Red Destruct Box
' - Started,
1317 T-103 Electrical Connection 7f Red Destruct Box
' Comnuleted,
- : T-110 Electrical Connection of Retro-rockets
O S ' _ Started.
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Countdown Countdown
Time Procedure Event
T-101 : Electrical Connection of Retro-rockets
Completed.
T-97 Measarement S 223 D Is Reading Zero.
T-93 T-105 Guidance Accelerometer Measurement
‘ Started,
T-90 T-90 Flight Control Systems 'i‘.eat Started.

Service Tower Removal and Securing
Delayed For Anticipated Hold At -70 Min-

utes,
. T-85 T-85 Helium Pressure Storage Preparation
Surted.
T-82 | AIGS Landlines May Be Removed.

Estimate 15 Minutes To Replace Scientific
Passenger Pod Plug,

T-79 . Flight Control Systems Test Completed, i

T-74 Will Hold At -70 Minutes For Estimated 18

m“t‘lo

T-71 Scientific Passenger Pod Plug Work Com-
pleted.

T-70H Holding to Remove Service Tower From

- . Test Stand, ‘

Raising Service Tower Floors,
Measurement S 223 D 1s Operating Properly.

T-90  Ser vice Tower Removal Started.

THE NATIONAL SETINGT OF THE UNITED STATES WITHIRN THE MEAIMNG 00 THE SOMONAGE LWR, NITiE 18,
704, THE TRARGISISSION OR THE AEVELATION OF (TS CONTINTS HI ANY MANNIR 70 AN URAUTHORIZIS PERION I8 PROIMSITED BV LAW,
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Hold Extended Additional 10 Minutes To
Evaluate Possible Guidance Computer
Probizem. Service Tower Will Be Held On
Transfer Table Until Problem Is Resolved.

Hold Extended Additional 15 Minutes For

Guidance Is "G,

Countdown Resumed,

Landline Electrical Calibrations Started.
Mod III E Beacon Checks Started,

Will Attempt To Duplicate Guidance Prob-
lem - Personnel Dispatched To Transfer
Landline Electrical Calibrations Completed,
T-50 Minute AIG Computer Check Will Be
Delayed Until Completion of Guidance
Investigation,

Will Hold At -45 Minutes For Guidance.

Holding For Guidance Problem - Estimate
10 Minute Hold Duration.

Extend Hold Additional 5 Minutes,

Will Not Continue Problem Investigation But
Will Perform -105 Minute System Count-

Countdown Resumaed,

Time Procedure Event
1405
1413
Guidaace,
1429
1430 T-70
1435 T-65 T-65
T-65
1443 T-57
Room,
1449 T-51
1
1453 T-47
1455 T-45H
1508
B ‘down Test.
1510 T-43
1
T-45

LOZ Tanking Preparations Started.
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AIG Computer and Programmer Check

Guidance Status "Go'',
LO2 System Ready For Tanking.

Holding For Re-entry Vehicle Accelero-
meter Problem,

AlIG Computer and Programmer Check
Completed Satisfactorily,

Status Check - All Reports "Go'.
Countdown Resuined,

Autopilot System Final Check Started.

LO2 Tanking Started,

Range Forecasts Clear Laun?:h Area,
Asusa Check Started, .

Range Safety Command Final Test Started. *

Five Glitches Observed On 95 Per cent Fuel
Primary EA Pen,

Telemetry Final Warmup Started,
Re-entry Vehicle Beacon On External Power,

Scientific Passenger Pod No. 3 Telemetry
Warmup Started.

AIGQ Computer Check Started,

EST Time Procedure Event
1517 T-38 T-490
Started,
1518 T-37
1519 T-36
1520 T-35H
| 1525
1526
1527 T-35
- T-35

T-35
1534 T-28
1539 T-23 T-23
1540 T-22 T-22
1541 T-21
1542 T-20 ’1'-20‘

T-20

T-20
1544  T-18 T-18

T-38

Holddown Hooks Retracted. | v
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| | |
Countdown Countdown | :
EST Time Procedure Event r
1548 T-14 Autopilot System Final Check Completed.
: i
‘ {
1549 T-13 Asusa Ground Station Unable To Lockon ‘=
’ Signal,
T-12 AIG Computer Check Completed Satisfac-
torily.
1550 T-12 Re-entry Vehicle Telemetry Oa "External",
1552 T-10 T-10 Telemetry/Range Safety Command AGC
Check Started,
T-10 Final Pro.peuant Utilisation Check Started,
| 1553 T-9 Final Propellant Utilization Check Com-

O pleted Satisfactorily,

Telemetry/Range Safety Command AGC
Check Compieted Satisfactorily,

1555 T-7 T-7 Forecast Final Range Clearance From AMR,
1556 T-6 T-6 8cientific Passenger Pod No, 3 To "Inter-
o nal'.
1557 - T-5 - T-5 All Communications Switch to Channel 1,
| i'-4:36 Asusa R.c?orted "No-Go'" By AMR.

 T-4:30 T-4:30 Squibs Disarm Switch to "Off",

. ’£+3:50 T-3:50 Status Check - All Reports "Go" Except
R . Asusa "No-Go",

1558:30 1-3:30}1 Holding To Evaluate Asusa System Status,

T ) 1600 o T-3:30 Countdown Resumed - Will Proceed With
et Asusa "No-Go'", R
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Countdown Countdown
EST Time Procedure Event

T-3:30 Telemetry to ''Internal'',

1601 T-3:90 T-3:00 Timer Off - Ready Switch to "Ready’.

1602 T-2:45 T-2:45 | Shutdown Power Switch to "Arm",
1602 T-2:15 ?r-z:xs KRe-entry Vehicle Beacon and Telemetry
To "Internal',
1602 T-2:05 T-2:05 Commands to "Internal",
1603 T-2:00 T-2:00 Re-entry Vehicle to "Ready", .
1603 T-1:85% ‘I'-l:l55 Agtopuot to "Arm ",
1603 T-1:50 T-1:50 Turning Water Systems "On";
3 1603 T-1:45 T-1:45% Commands to "Arm",
1603 T-1:40 T-1:40 Range Ready Switch "On",
1603 T-1:353H  T-1:35 t‘l;-luulnutn 35 Seconds and Holding Momen-
rily.

T-1:35 All Pre-start Lights Are Green,
T-1:35  Slug Start,
1603 T-1:35 T-1:3% T-1 Minute 35 Seconds And Counting.

T-1:35 Starting Flight Pressurisation,

s

1603 T-1:15 T-1:18 Autopilot Prograinmer Raeset,
1603 T-1:10 T-1:10 Missile to Internal Power,

7
1603 T-1:05 T-1:08 Misvits Helium to ''Internal',

1604 T-0:60H T-0:60 T-60 Seconds And Holding Momaentarily,

Slug Cemplete,

THE NATIONAL ORFENSE &7 THE UINTID JTATES WITHIN THE MEANNG OF THE TIPIONASE LAWE, TITLA 88, "
U.5.0., 5ECTIONS 703 AND 79¢. THL TRAMMISSION OR THE AEVRLATION OF (TS CONTENTS M2 ANY SANNZR 70 AR UNAUTHORIEO PERION 1§
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T-60 Seconds And Counting,
Water Full Flow,

Status Check - All Reports "Go",

"Close 102 Ground Fill and Drain Valve,

All Launch Commit Lights Are Green,

“%-5 Seconds and Holding Momentarily,

~

Commit Armed Light "On',
All Recorders To '""Fast",
T-5 Seconds and Counting.

Range 7 oro. .

.

EST Time.. Procedure. Event
1604 T-0:60 T-0:60
1604 T;0:55 T-0:55
1604 T-0:50 T-0:50
1604 T-0:30 T-0:30
| T-0:30
1604 T-0:05H T-0:05 __
‘ '1“-0:05
| T-0:05
“"r-o:os T;O:OS
1604:1}
¢ e
X l
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MISSILE CONFIGURATICN

Airfranie

"F'" Series Airframe with no insulation bulkhead. Thor Retro-Rockets were
installed in the vernier eagine fairings. The missile 4F Airframeis essentially
the same as "E" Series versions with two significant modifications.

A structural provision for one additional helium storage spnere has been
incorporated in the booster section. Missile 4F was manufactured without
the non-structural bulkhead and insulation pad to improve the overall missile

reliability, ‘

Azusa System

A type B-1A coherent carrier transponder operated in conjunction with the
Mark II Ground Station. An elliptical horn antenna was tnounted on the
tripod boom in Missile Quad IV. . .

Electrical System \ v ]

Missile Electrical power was supplied by a remotely activated, primary-
type, Eagle-Picher main missile battery and Leland rotary inverter., Vernier
Engine No. 2 had an unwrapped electrical harness with isolation resietors in
the wiring to the servo valve.

e v v it -

. The square canister configuration with forward rate gyro caniater containing

pitch and yaw rate gyros was flown on Missile 4F. This was the second flight .
using the 27-41002-855 Gyro Canister which incorporated the Phose Rotstion
Detector System in addition to the Spin Motor Rotation Detector (SMRD) System
(previously flown on Missile 32E). This was the sixth flight using the 27-45045-5
Forward Rate Gyro Canister (previously flown on Missiles 2¥,. 25E, 26K, 30K, 32E)
and the fourth flight veing the 27-41000-831 "Trunsistors" Servo Canister’
(previously flown on Missiles 25E, 30K, and 32E),. This wae the second flight
using the 27-41001-933 Programmer Canister (previously {lown on Missile.

b TS "
oo
ek

Guidance Szitem o , o : ,{ somen e e
An ARMA Lot IV Missile Guidance Set (MGS) was flown on Missile 47, Lot I

Ground Tquipment was used for preflight checkout of the MQS, L S
IS OSUMNY SONTLAS UULAMAYIO APPRETIIC THE RATIIRL GUNNIE 0P TV UBNTOD GUATES HATII NS WRANNG OF TAT SPMONAME
WAL, DISTIONS 700 4D 794, TN TINGOR 08 R (1
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Hydraulic System

The Hydraulic System is comprised of independent booster, sustainer/vernier,
and vernier-solo sub-systems. These provice the power necessary to gimbal
the thrust chambers during flight, Minor components such as flow limiters,
relief valves, disconnects and associated plumbing are used in each system.
The vernier+solo system incorporates an accumulator type hydraulic power

supply.
Impact Predictors

Asusa System and Mod III Range Safety and Instrarmentation System were util-
ized for impact“rcdiction purposes,

Paeumatic 'Syo tem

An tddlﬁA 'al shrouded tank-pressurisation helivm storage aphere (or bottie)

* will be.carrisd aboard Series F missiles. The additional sphere is required
: ~ - because of the short helium loading time in the Series F operational count-
O . down. The € minute loading interval does not allow the heiium to be chilled
: - sufficiently by the liquid nitrogen shroud to store the required amouat of hel-
: ..., lum ia the five spheres used with Series E missiles. The additional bottle
: *."". will be loacated in the Quad I and II arua of the booster section. An AiResearch
: ~ . Series F boiloff valve was flown, l'luidqmicl regulators were used to control
’ o pnunru in the fuel and LO2 tanks. '

p 44

Propolltnt Utuiuﬁon Sys tem

e e e ey

i .. The Acoustica Propellaant Utilisation System was utilised on this missile and
is esgentially the same as the system flown on Missiles 26E and on. This
system uses a 400 cps signal for excitation of the PU vnlvc poomon feesdback
'mnlducor and s 5-card computot,

Lk T S s g

s e

ot

'l‘h tuuhrd lyttcm nmployod two ARW 62 Rncoivon. a power aald -um cone-
w%ﬁhol unit, srming switch, snd destruct package, System electrical power was
Supplied by two manually-activated, secondary- typo. Yudnoy batteries which
ware tained within a oln.lo canister,
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3 Telemet“:_z

PAM/FM/FM System was comprised of four telemetry packages, three Bendix
R ard D teslemctry packages and a one time transposition telemetry package
which included a Speidel Corp. Recorder Reproducer System. One accessory
package was carried to furnish transducer excitation and signal _con’iitioning
circuits, two diplexers, a ring coupler, and two cavity-type antennas.

Four airframe telemetry links were operational at 227.7, 229.9, 232, 4 and
235.5 mc., System electrical power was scpplied by three remotely-activated,

primary-type, Eagle-Picher batteries. o

Mod III Range Safety and Instrumentation System A

The Missileborne Mod III E Instrumentation Beacon System operated in con-
junction with the Mod IIl Ground Station. The missileborns antenna was ‘
mounted on the tripod boom in missile Quad IV, : ‘ 2

~

Propella'nt Tanking

¥ T -
Astronautics ""E'' Series Propellant Tanking System incorporating four ultra-
O sonic fuel sensors, four LO2/GO2 detectors, a Propellant Loading Control
Unit (PLC_U) in the blockhouse, and 200-400 gallen LO2 slug.

Re-entry Vehicle

\
A Mark 5, Mod 2 Re-entry Vehicle was flown with special adapter and & bal-
lasted transition section incorporated to simulate weight of the Mark ¢ ‘
Re-antry Vehicls ¥ cThe re-eatry-véhicle carried two telemetry lirks, a Sandia
simulated warhead and a playback recorder but no daia cassette or recovery
aids. The re-entry vehicle also carried a C-Band radar beacon and a one- »
pound SOFAR bomb, : : ‘ i

Penstration System ' | A . ‘

~

.

Thie was tha second "F" Series flight using the Mod 1 pod (previously flown
on Misailes 18E, 21E, 90D and 2F). The pod oueisted of & base structure;
one 12-inch diameter launch tuba; safety, arming and timing system; instru-
mentation; and a protective aerodynamic Z:iring, The pod electrical and 4
instrumentrtion systems were powered by a sdecondary -type battery contained
within the pod. The pod was mounted in Misslis Quad II with its center ltae ’
31 degrees from the X axis of -he missile. " R \»

(_.g:’; A ,l v
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Scientific Passenger Pods

SP Pod No, 3 was carried for 8 assigned experiméntu on geophysical studies,

SP Pod No, 22 was carried to obtain empirical data on fuel core heating rates
for bodies of a given configuration and material during rs-entry,

Mler ol
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HISTORY OF SM-65F MISSILE NQ. 4F

Atlas Missile 4F arrived at AMR by air on 12 August 1961,, Transfer from

the IOC trailer to the R and D trailer was completed and the missile was placed
in the south bay of Hangar "J''. On 14 August the missile was moved to Hangar
"K' for MAPCHE Testing, Missile weighing was completed.on 5 October,
transfer to Complex 1} and erection were accomplished on 6 October, Pre-
flight testing was accomplished in accordance with planning documented in
Report AA 61-0102, Flight Test Directive, Atlas Missile 4F,

Significant events concerning Missile 4F from arrival at AMR to launch are
delineated below:

Date Event
23 October 1661 Successful Propellant Tanking,
13 November 1961 Unsatisfactory Flight Acceptance Composite

Test (due to problems with Autopilot, Guidance
and Telemetry),

18 November 1961 Satisfactory FAC Test.
25 November 1961 Flight,
Significant difficulties are presented by system below:

Landline Instrumentation

No significant problems were encountered.

Missile Electrical

IR No. 679499 written to replace diodes in inverter (CR-2). Results of the
MAPCHE missile electrical test were used to test inverter after diode change.

Range Safety Command

No significant problems were encountered.
Azusa

IR No. 679455 written against Azusa Aljax broken at waveguide near V1

engine. Aljax was repaired using existing connector and new inter-seal.

T8 DOCUMIAT COnTAINS mvmnnﬂmmwmuvlmumwmmmmn'mmummmmtl.
654, MCTIONS 793 AN P94. mnmmumummuumummmoumulnnuurummummww.
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TVA A32684 Thor-Retro Rockets squib check-out was corrected due to a wrong
callout.

Azusa transponder installed was found to be '""NO GO'" on miesile FACT, with
evidence of loss of phase lock or carrier frequency shift. The canister was
replaced with same results, Antenna coupler installed and radiating horn
directed to ground station indicated satisfactory results. Although possibility
of multi-path interference existed, this transponder was also replaced.

During pre-count checks flight transponder check was satisfactory, During
normal countdown operations, transponder was found toc be '"NO GO prior
to and at liftoff. Data Reports indicated later lock-in during launch plus time,

:glemetrx

Aéceuory package circuits for BLIP module concerning Measurement D 1 V
were found to have capacitor polarity reversal resulting in loss of signal and
bias on channel. The capacitor was cdrrectly installed.

Excessive operational problems were encountered with Measurement P 531 O,
and A 36 A transducers due to sensitivity to ground external power and trans-
ducer failures. Transducer was replaced and Measurement A 36 A failed again
during flight. ‘

Short on Channel 2-4 circuit in accessory package causing component failure
of ARMA M, G. S. This item was corrected.

Transducer failure on Measurements H 185 P, H 212 P, and H 224 P due to
evident over-pressure priorto or after arrival at AMR. The transducer
was replaced.

Incorrect weld joint used on Measuremen: A 32 T resulted in damage during
functional check. This was corrected. A good deal of difficulty was encoun-
tered in getting Measurement P 830 D to work properly.

- 3 »
» [ .

Upon applying power to the Autopilot System, it was noted that the programmer

" sero light was not on but all other high power switch lights were on, Power

was turned off and back on and the programmer light was present with no other

‘lights. When A/P power was turned back on the programmer would run only

. 8t X10. Since nothing was done toremedy this problem because it disappeared

by iteelf, the X10 wires going to the programmer were cut at the programmer
to prevent possible failure in flight.

‘During rework of ADF pod wiring an open solder joint was found in plug

~305U31P1. Thie solder joint was repaired.

044, j0cTi008
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During the plus time of the FACT, it was noted that Switch No, 17 of the A/P
programmer had an output which resembled the timing pulue. This indicated
that 4 28 V was absent from the control diode., The programmer was re-

1 placed. : ‘ :

Mod lII E Instrumentation Beacon

i During the first FACT on 11-13-61, three problems were found. P 51, on the
back of the console, was loose, and plug 304U1P] pin D on the rate beacon was

3 bent. The harness was IR'd (#650380) and dispositioned to straighten connector
and remate; the rate beacon was removed and replaced with S/N 20 CG. The
third problem was that the MIBITS equipment 14th pulse was adjusted out. This:
was readjusted correcting the problem,

Water was found in Umbilical 600U5 on 11-15-61 and was purged.

W

: During the second FACT on 11-18-61, three problems were encountered. P 4,

; which is not properly wired causing low meter readings, was plugged in the

j MIBITS equipment. This was removed correcting the problem, The second

*) problem was that Pin F 304UlP2 was intermittent, The plug was removed, the
pin straightened, and the plug remated correcting the problem. The third

! problem was low power return from both beacons. A piece of (in foil was found
' in the coupler which was removed, correcting the problem. ’ i

Hydraulics

i During MPACHE testing in the Hangar, V-2 engine developed a leak at the yaw
gimbal shaft seal bleed port. After erection, V1 developed the same leak and
both engines were subsequently replaced. Replacement engires contained the
: . leather back-up rings. There was slight seepage from both new engines, but

| was well within 5 drops/5 minute specification.

g e At oo i Ao s e

’ All Clemco vernier actuators were replaced with reworked Clemco actuators,
; after receipt of missile at AMR, V2 yaw actuator failed during MAPCHE
‘ testing 1n the hangar, and was replaced.

The Royal Jet Hyduuuc Unit was received at AMR with two outstanding IR's
. attached. Unit was rejected at AMR due to lack of evidence that cleanliness ]
had been maintained on unit during removal and transportation to AMR. The
hydraulic oil and filters were changed and fluid circulated using internal
filters and external filter banks. The fluid was drained again and reservoir
( ' flushed with alcohol. After refilling unit the fluid was again circulated uvcnl
' j hours before acceptable umploo were obtained to support testing,
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‘A major problem involved replacing the fuel staging valves because the flow
fairing on the rear of the valve poppet came loose during a San Diego pet test.

because of a fatigue pet test failure in San Diego.

. The prevalve bellows shields were replaced because they were not per B/P,

" Prior to missile tanking tests, PCU checkout revealed a burned out 40940 RF

‘Because of a previous filter failure, it was decided to replace all existing

) I_-l&”m mnm-pmcmm-muunm_nmum
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The airborne sustainer hydraulic pump was changed due to leakage from
vendors outlet pressure fitting.

V1 actuator hydraulic return line required replacing due to a broken "B nut,
Evidence indicated over-torque as its cause,

Propellant Utilization ’ .

No significant problems were encountered.

—— oo

Propulsion

A major problem resulted from cleanliness not being maintained in the LO2 l
system. The San Diego torque paint on plugs of the following ducts was broken: 1
i

B-1 LO2 low pressure duct between staging disconnect and A/B fill
and drain valve,

B-2 LO2Z low pressure duct from staging disconnect to B-2 pump inlet.

B-2 low prassure duct, first section above staging disconnect.

These ducts were removed and sent to the lab for solvent extraction tests. The
tests showed the ducts ot té be contaminated. They were cleaned and replaced.

Another problem was the replacement of the vernier fuel flex supply line

which calle for fiberglass and the ones installed were asbestos.

|
On X-1 day, while {nspecting the vernier engines, it was found that the V-2 flex
conduit interfered with the vernier LOZ supply line.. The AN 743-13 bracket on
the clamshell was repositioned eliminating the interference. |

Complex Mechanical '

filter to PCU valve No. 20. IR #679420 was written to replace this filter,

filters as parts becams available., Failure of these filters bhave occurred on
Complex 11 only and ‘seem to be traced with exceasive spraying of the PCU
with water during a water test in February 1961. Failure of any of these
filters can cause serious pressurization control problems.

~mmmmnm~unmmmﬁnm-ummmu
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Complex Electricai

Upon rework of the Airesearch boil-off valve it was discovered that the

feed thru connector required for probe installation had #20 sized pins while
the wire from the LO2 probes was #16 AWG, Installation was IR'd to remove
9 of 19 strands to allow #16 gage wire to be installed in #20 pins,

The R/F filter on valve #20 of the PCU burned out. Due to moisture present
all filters were IR'd and replacements were ordered. Filters on valves 20, 22,
24, and 25 have been replaced. '

Umbilical 600U7 was found to be internally shorted on several pins.

During installation of the protection rubber guard on 600P12, moisture was
found in the connector. An EO was written to drill drain holes in mounting
bracket.

The fuel probe installed in the missile did not agree with available paper. P/C
27-72268-801B did not require a quick disconnect, but the disconnect was in-
stalled. Probe was reidentified to currect problem,

During LOZ Tanking (10-23-61) two problems occurred:

Operational power lightcould only be turned on with test position
key. This was corrected by correcting wiring at MAPCHE hyd-
raulic console.

There was no 95% indication at the LO2 console and pumps LA rnd

LB did not turn off. This problem was caused by an incorrect cross-
over setting in the PLCU cabinet due to a fauity test box (EWR 31268).
The cross-over points were re-set and a set of K30 (LOZ low topping)
contacts were installed in the LA-LB pump circuitry to provide sec~
ondary pump cut-off.

The circuit breaker on the prop. valve heater panel was broken. This was re-
placed per IR #650865, S

Propellant Loading

(, N
No significant probl: as were asncountered.
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Re-entry Vehicle
Significant pre-flight events:
Event ate
Mark 5 Mod 2-2 arrived at AMR. 2 August 1961

Final systems test accomplished. 6 November 1961

Re-entry vehicle accepted for flight by
Air Force 15 November 1961

Re-entry vehicle mated to Atlas 4F 20 November 1961

Airframe -

Considerable rework was required on pod cooling ducts received for pod cooling
modifications due to manufacturing errors and/or deviation from B/P specs.

Pneumatics

After Fuel Tanking Test Stage II pressure, fuel was observed leaking from
204U5J1-1, Acoustica Plug Boss. A Gasket was replaced after detanking. This
boss again leaked after readiness tanking; however, leakage was stopped by
torquing the nut per B/F specification.

Pszetration

" No significant problems were encountered.

Scientific Passenger Pods jSPP!

During launch precount, it was found that the plug on the squib cable (PB 5493-
223-1) which mates with thy connector on the conax vaive were both female
connectors. The cable plug was removed and a male connector added.

y

On 22 August 1961 commenced Missile 4F MGS ched out using CTP-40. Couid
not turn on ASC., ASC 8/N 020 was repiaced with ASC 8/N 7150013,

- ' On 12 and 13 October 1961 when attempting to start the airborne computer via
- MAPCHE, it was noticed that aftez completion of the computer drawer self-
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check, the computer did not start. Checks revealed that there was no 28 vdc
at TB 29-1. Ipvestigation revealed a wiring error in ECP-35 Drawer 1A2Al,
The wiring error was corrected and the diodes which burned out were replaced
due to this error. Results were then satisfactory, MAPCHE Checkout was
conducted satisfactorily, '

Taree computer problems were run before supporting MAPCHE. A digital
"NO-GO' was obtained on two Flight Board problems and one digital "NO-GO"
was obtained on the IG Board problem. Commenced *"NO-GO" indication in-
vestigation, ' ' ﬁ

On 17 and 19 October 1961 ran four computer problems through the Flight Board.
Allwere "GO's''. Amp output was noticed when the system was first turned on.
When the system warmed up, the magnetic amp output returned to normal. A
Lad channel was suspected in the ASC. ASC S/N 715V013 was replaced with ASC
S/N 7150047,

On 20 and 24 October 1961 the new ASC S/N 7150047 exhibited the same symptoms
as the old ASC. When a computer problem was initiated, ASC Channels 11 and 18
- would increase in steps as the discretes occurred. Pod wiring was checked and
- no discrepancies were found. Umbilical cable was found to be defective and was
replaced.

On 13 Noveraber 1961 completed FAC Test. Computer failred during the two
hold countdown problems, and Channel 27 of the ASC (Pitch Steering Resolver)
read zero output even during gimbal travel. Z Accelerometer Scale Storage .
was out of tolerance.

Replaced Computer 8/N 7230125 and ASC 8/N 7150047 with Computer 8/N 7230021
and ASC S/N 7150049, After replacing components, four computer problems
were run with all "GO results. The new ASC exhibited the same symptoms;

no output from Channel 27, Investigation of this problem showed telemetry cable
30236 was shorting the channel to ground. Repaired same, thereby rectifying

the ASC problem. '

On 17 November1961 supported Integrated Test and obtained » YS§ "NO-GO".
Reran ths problem and received two "GO's' and another "NO-GC''. Checked the

. Y88 amplifier for proper adjustment. The Z Scale Storage problem was traced to
a slipping clutch on motor R10. The motur was replaced. t:;

On 18 November 1961 conducted FAC Test, with system in a Gl configuration.
- A Y88 "NO-GO' indication was cbtained during the GAP Test. It wae found that
1) the "NO-GO'" logic was not giving a computer "NO-GO'" indication when it occurs.
The telemetry and sanborn runs were analysed and found the Y38 levels were within
tolerance. In checking the YS8 amplifier, it was found to be adjusted too high.,
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Re-adjusted to the proper value and ran integrated runs with A/P. Resulting
in a "GO" condition.

On 20 November 1961 completed X-1 Day System Checks (CTP-37). It was
discovered that when the SECO discrete button was dep-essed on the A/P
monitor panel, during a GAP Test, the 1AlA]l Computer drawer sensed
this as a premature SECO time and YSS '"NO-GO" indication was generated,
as the YSS level was not yet set up for SECO sample.

O
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FLUID CHEMICAL ANALYSIS |
!
Unit Sample Specification
Liquid Oxygen ‘
Purity Per cent 99.55 99,2 Minimum
Hydrocarbons
As Methane ppmby vol. 26 75.0 Total Maximum :
As Acetylene ppm by vol. None 1.5 Maximum
Particle Count
350 - 500 Microns 0 2 Maximuam
f 500 ¢ Microns 0 0
1 Fibers, 25 x 6000 Microns 0 0
Total Solids Microns 0 2.5 Maximum |
This item is within apecifications,
‘ Gaseous Helium
: n : Purity Per cent 99,954 $99.95 Minimum
! - Hydrocarbons
As Methane ppmbyvol. None 75,0 Total Maximum
As Acetylene ppmby vol. None 1.5 Maximum
This item is within specifications.
Gaseous Nitrogen
Purity Per cent 99,85 99, % Minimum
Hydrocarbons
As Methane ppmby vol. None 75.0 Total Maximum
As Acetylene ppmby vol, None 1.5 Maximum
. This item is within specifications.
hgbricad'ng Oil
* © wviscosity 2t 100°F  Centistokes 12,7 11.0 Minimam
Viscosity at 210°F  Centistokes 3.3 3,0 Minimum
Flash Point s ) . 440 400, 0 Minimum
Viscosity Index 149 80,0 Minimum
: Appearance Pass Uniform, No sediment
O o _ or suspended matter.
. This item is within specifications.
" G GRSWANNY SONTMAD MFRRMMTION ANRSTING
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Unit Sample Specification |
Trichloroethylene
Appearance Pass Clear i
Color Pass Not dyed. |
Odor Pass Characteristic '
Specific Gravity @68°/68°F 1,470 1.454 to 1.476
Distillation ,
Initial °c 189 187.7 Minimum
Dry Point °c 189 190. 4 Maximum
Water Content @14.0°F Pass Cloudless
Non-volatile Per cent 0.001 . 002 Maximum
Hydrocarbons Per cent 0, 0002
This item is within spacifications,
Fuel, RP-1
Initial Boiling °r ‘ 364 Report
10 Per cent °F 394 365 - 410
50 Per cent oF 421 Report
90 Per cent °r 458 Report
End Point oF 486 525 Maximum
Residue Per cent 0.9 ' 1.5 Maximum
Loss Per cent 0.6 1.5 Maximum
Flash Point oy 142 110 Minimum
Gravity °API 43.5 42,0 - 45,0
Particle Count
350 - 500 Microns 0 20 per liter maximum
500 ¢ Microns 0 0
Fibers, 25 x 6000 Microns 0 0
Inert Solids Microns 1.0 1.5 Maximum
This item is within specifications,
Hydraulic Fluid - Booster
. Flash Point °r 218 200 Minimum B
Color Clear Clear
Viscosity Centistokes 8,3 8.3 Minimum

Dye Red "Red
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Unit Sample S pecification !
¥ : Hydraulic Fluid - Booster (con, ) i
Particle Count
10 - 25 Microns 1, 620 5, 500 Maximum
26 - 50 Microns 420 1,200 Maximum
51 - 100 Microns 60 300 Maximum
B 100 - 500 Microns 1 20 Maximum
‘ 500 ¢ Microns 0 0 Maximum
Fibers, 100 - 1000 Microns 1 20 Maximum
Fibers, 1000 ¢ Microns 0 0 Maximum
* This item is out of specifications.
! Hydraulic Fluid - Sustainer
Flash Point oF 4 216 200 Minimum
Color ' Clear Clear
Viscosity Centistokes 8.35¢ 8.5 Minimum
Dye Red Red
Particls Count
10 - 25 Microns 2,520 5, 500 Maximum
26 - 50 Microns 480 - 1,200 Maximum
5} - 100 Microns 120 300 Maximum
' 100 - 500 Microns 4 20 Maximum
500 ¢ Microna 0 0 Maximum
. Fibers, 100 - 1000 Microns 6 20 Maximum
Fibers, 1020 4 Microns 0 0 Maximum

¢  This item is out of specifications.
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REFERENCE DOCUMENTS |
Flight Test Plan - Missile 4F AE 60-0141
Flight Test Program - SM-65 Series F, R & D
Missiles ‘AZC-27-005
Detaijled Test Requirements (AFBMD/STL) STL-OR-60-0000-19028
Flight Test Directive {(FTWG) AA 61-0102

Additional reports which n;uy be referenced for further information regarding

this missile are listed below:

Approximate Issue Date

Reporta : (time after test)
General Dynamics/Astronautics, San Diego, Calif
Flight Test Evaluation Report 14 days

AFBMD/STL, Inglewood, Calif.

Flight Summary Report 8 - 12 weeks
ARMA, CCO
CCO Quick Look Report 7 - 10 days

American Bosch ARMA Co., Garden City, N. Y.

Flight Test Evaluation Report ' "~ 30 days
AVCO RAD, Wilmington, Mass. |

Evaluation Report 30 days
General Electric, Syracuse, N. Y.

. Evaluation Report of Mod III Inutrumonudon System
with Miuuc 4F ‘ 6 - 10 weeks

Acoustica Anochtu. Inc., Los Angeles, Calif.
7

Flight Test Lvaluation Report h 30 days
Aeronutronics, prort Beach, Calif, “ -

Flight Test Report =7 - - | - 30 days
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SERIAL NUMBERS OF SYSTEM COMPONENTS
Azusa Transponder
Canister, Serial No. 731-0097
Re-entry Vehicle
Mark 5 Mod 2-2, Serial No. Lz25929
Range Safety Command System
Range Safety Command Receiver No. 1, Serial No. AF 61-164
Range Safety Command Receiver No, 2, Serial No. AF 61-163
Range Safety Command Receiver No, 1, Battery, Serial No. 011-0507
Range Safety Command Receiver No, 2, Battery, Serial No. 011-0506
Range Safety Command Power and Signal Control Unit, Serial No. 011-0038
Propulsion System
O Sustainer, Serial No. 222754

Booster No. 1, Serial No. 112817
Booster No, 2, Serial No. 112818
Vernier No. 1, Serial No. 332826
Yernier No. 2, Serial No. 332767

Electrical System

Main Missile Battery, Serial No., 105-0400
Inverter, Serial No. 007-.0102
- Power Cbhangeover Switch, Serial No. 003-0042

Mod III E In-trumeﬁtation Beacon System

" Rate Beacon, Serial No. 6E£9020
.- Pulse Beacon, Serial No. 6E1038

e o e
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Telemetry System

Telemeter RF No, 1
Telemeter RF No, 2
Telemeter RF No, 3
Telemeter RF No. 4,
Telemeter RF No. 1, Battery, Serial No. 105-0571
Telemeter RF No, 2, Battery, Serial No, 105-0569
Telemeter RF No, 3, Battery, Serial No. 105-0%70
Accessory Canister, Serial No., 104-0023

, Serial No, 105-0016 (0874)
» Serial No. 105-0011 (0816)
Serial No, 107-0019 (0873)
Serial No. 3

-

Flight Control System

Gyro Canister, Seriali No. 107-0171 (206)

Forward Rate Gyro Canister, Serial No. 018-0102 (99)
Servo Canister, Serial No, 110-0127 (259)
Programmer Canister, Serial No. 010-0031 (258)

Propellant Utilization System

. Computer, Serial No. ACA-0086
Stillwell-LO2, Model SL 191, Serial No, 0158
Stillwell-Fuel, Model SL 192, Serial No, 0158

Pneumatics System

LO2 Tank Pressure Regulator, Serial No. 107-0287
Fuel Tank Pressure Regulator, Serial No. 103-0243

Inertial Guidance System

Platform, 3erial No. 7210009

Control, Serial No, 7220077

Computer, Serial No, 7230021 :
Analog Signal Coanverter, Serial No, 7150049

Digital Signal Converter, Serial No. 7140081

Penetration System

NS TR
. - Lt AN M

Pod, Serizl No. 022

Secientific Puuntr Poda, Serial No, ) and Serial No, 22
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